ABSTRACT
INTRODUCTION
Fasting is avoidance of Muslims to eat and drink from dayspring to vesper. Several studies have reported advantages of Ramadan fasting in regards to different diseases (1) (2) (3) (4) . However, the role of fasting in patients especially who are using specific types of medications is not adequately discussed. In some chronic diseases, Ramadan fasting may be associated with no disadvantages, but, in severe diseases or in end stages, Ramadan fasting may be associated with high risk of complications. For example, a recent study has reported worsening of renal function with Ramadan fasting in stage 3 or higher chronic kidney diseases (5) . One study has evaluated the effect of fasting on cirrhotic patients. Based on the results of this study Ramadan fasting is associated with changes in portal blood flow. However, these changes have no long-term disadvantages on liver function in these individuals (6) . Liver has the capacity of adaptation with Ramadan fasting (7). However, some studies have reported the higher rates of gastrointestinal bleeding, and peptic ulcer diseases with Ramadan fasting in patients with chronic liver diseases (8) . Fasting has a role in decreasing inflammation and improving cell protection. Fasting in individuals with chronic diseases and in patients who are using medications with liver metabolism can alter the metabolism of medications Page 81 and disease activity. Several studies have shown decrease in levels of liver enzymes after fasting and improvement in lipid profile and blood pressure. Rheumatologic patients are frequently using medications with liver metabolism including methotrexate. Methotrexate is an antimetabolite and anti-folate medication, which is widely used in rheumatology and autoimmune diseases. Due to liver metabolism of methotrexate increase in liver enzymes and hepatotoxicity is probable. Several studies have reported advantages of fasting but few have investigated its role during using medications. The general objective of the current study was to determine the effect of fasting on liver enzymes in patients using methotrexate in Bandar Abbas in 2015. The specific objectives include comparison of liver enzymes in methotrexate users before and after fasting according to age, gender, medication dose, underlying disease, and medication combination.
MATERIAL AND METHODS

Research design and participants
The cohort study was conducted on patients referred to Rheumatology Center, Shahid Mohammadi Hospital, Bandar Abbas, Iran, between June and July 2015. Inclusion criteria were ages between 20 to 70 years old and methotrexate treatment. Patients were excluded from the study in the first group if they were unable to fast because of acute phase of the disease or other conditions. Also, patients in the second group were excluded if they had more than three days of fasting during the study period.
Sampling
For sample size calculation, a sample size of at least 82 were calculated considering a standard deviation of 8 U/L in each group based on our pilot study of aminotransferase levels in patients using methotrexate in a pilot study, least difference of 5 U/L in level of aminotransferases in two groups, confidence interval of 95%, and power of 80%. Therefore, we selected 100 patients for participation in the study considering the possibility of loss of follow-up in the study population. Convenience sampling was used for this study. All patients with rheumatoid arthritis, systemic lupus erythematous, and other rheumatologic disorders, who were using methotrexate, were included in our study. In the fasting group, we have included patients who were under treatment with methotrexate and decided to fast during Ramadan month. In the non-fasting group, we included patients who were under treatment with methotrexate who did not decided to fast during Ramadan month.
Data collection
The patients were classified into two equal groups. The first group had fasting for 16 hours a day for 29 days with nutritional recommendation of physician. The second group had no fasting. The patients were assessed for liver function tests before Ramadan month and at the end of Ramadan month. A 10cc venous blood sample was obtained from each patient for determining liver function tests including aspartate aminotransferase (AST), alanine aminotransferase (ALT), alkaline phosphatase (ALP), and total bilirubin levels. The tests were done using Pars Azmoon kits in reference laboratory of the Hormozgan University of Medical Sciences.
Study instrument
A checklist, including identification data, age, gender, weight, underlying disease, medications, medication dose (<7.5 mg per week or >7.5 mg per week), smoking status, history of alcohol consumption, and laboratory test results, was completed for each patient.
Research ethics
The research proposal was confirmed by the Ethics Committee of the Hormozgan University of Medical Sciences (Research Code: 94104). Written informed consent was obtained from each patient after explanation of the study protocol.
Statistical analyses
The collected data were included in IBM SPSS Statistics for Windows (Version 22.0. Armonk, NY: IBM Corp) and were analyzed using paired sample T-tes and independent samples T-test. A p-value less than 0.05 was assumed to be significant.
RESULTS
Baseline characteristics
We included 100 patients in our study. Among the 50 (50%) were in fasting, and 50 (50 %) were in the non-fasting group. Mean age of the participants was 43.7 ± 11.7 years.
Effect of fasting on AST level
AST level was not significantly different in fasting and non-fasting groups before Ramadan (p=0.700) ( Table 1) . Also, AST levels were not significantly different in the fasting and non-fasting group after Ramadan (p=0.124). Also, there was no significant difference in AST level before and after study in fasting (p=0.459) and non-fasting (p=0.639) groups (Table 1) .
Effect of fasting on ALT level
The ALT level was not significantly different in fasting and non-fasting groups before Ramadan (p=0.462) ( Table  1 ). Also, the ALT level was similar in both groups after Ramadan (p=0.239). The ALT level was not significantly different in the fasting group before and after Ramadan (p=0.123). Also in the non-fasting group, the ALT level was not significantly different before and after Ramadan (p=0.352) ( Table 1) .
Effect of fasting on ALP
The level of Alp was not significantly different before study in the fasting and non-fasting groups (p=0.584). After Ramadan, we also found no significant difference in Alp level in fasting and non-fasting groups (p=0.741). Also, Alp level was not significantly different in the fasting group before and after Ramadan (p=0.926). Alp level was also similar before and after Ramadan in the non-fasting group (p=0.417) ( Table 1) .
Effect of fasting on total bilirubin
Total bilirubin was similar before study in the fasting and non-fasting groups (p=0.803) ( Table 1 ). Also, total bilirubin level was similar after Ramadan in the fasting and non-fasting groups (p=0.687). In the fasting group, there was no significant difference in total bilirubin level before and after study (p=0.636). Also, there was no significant difference between total bilirubin before and after study in the non-fasting group (p=0.953) ( Table 1) . 
DISCUSSION
In this study, we have evaluated the effect of Ramadan fasting on liver function tests in patients under treatment with methotrexate. We found no significant effect for Ramadan fasting on the liver function tests in patients using methotrexate. Few studies have reported the effect of Ramadan fasting on liver function tests. In one recent study, Nasiri et al. reported that Ramadan fasting can significantly alter the liver function tests (9), but, as concluded by authors, these changes are not clinically important because the levels of enzymes and other liver functions tests are still in normal ranges. Therefore, it seems that the effect of Ramadan on liver function tests is clinically nonsignificant. Nutritional education during Ramadan fasting can prevent some complications (10) . However, we found in our study no significant effect of Ramadan fasting on liver function tests in patients using methotrexate, but we recommend that the rheumatologic patients who are using methotrexate to be educated about nutritional recommendations during Ramadan fasting. Our study results should be interpreted with caution. Our patients were not divided into two groups randomly. They were divided into two groups based on their decision to fast or not.
